In this paper, we introduced the concept of pseudo-commutators in BCK-algebras and then we state and prove some related theorems on these notions.
Introduction
By an algebra G = (G, ., 0) we main a non-empty set G together with a binary multiplication and a some distinguished element 0. In 1966, Y. Imai and K. Iseki [2] defined a class of algebras of type (2,0) called BCK-algebra which generalizes on one hand the notion of algebra of sets with the set subtraction as the only fundamental non-nullary operation. on the other hand the notion of implication algebra [1] . We can define an implication in each BCK-algebra by y → x = xy. So, we can see (.) as the dual of implication of B-C-Klogic. in this paper, a binary multiplication will be denoted by juxtaposition. we use dots only to avoid repetitions of brackets. for example, the formula ((xy)(zy))(xz) = 0 will be written as (xy.zy).xz = 0. The above definition is a dual form of the ordinary definition [1, 3] . on any BCK-algebra (G, ., 0) for all x, y ∈ G, we can define the natural order putting
It is not difficult to verify that this order is partial and 0 is its smallest element. In a BCK-algebra (G, ., 0) for all x, y, z ∈ G the following identities hold.
(1.2) x0 = x and x ≤ y implies xz ≤ yz and zy ≤ zx and xy.z = xz.y A BCK-algebra G is said to be bounded if there exists an elements 1 ∈ G such that x ≤ 1 for all x ∈ G. For elements x and y of a BCK-algebra G, we denote
Also a non-empty subset I of a BCC-algebra G is called and BCC-ideal if (i) 0 ∈ I, (ii) (xy).z ∈ I and y ∈ I imply xz ∈ I for all x, y ∈ G. If (ii) holds only in case when z = 0, then I is called a BCK-ideals. A BCK-algebra G is called implicative iff x.(yx) = x, also G is called positive implicative BCK-algebra if it satisfy in property xz.yz = xy.z, In any commutative BCK-algebra, the following statements hold:
(1.10) NNx=x. It is useful to be able to form pseudo-commutators of subsets as well as elements. Let X 1 , X 2 , . ....., X n be nonempty subsets of a BCK-algebra G. Define the pseudo-commutator subalgebra of X 1 and X 2 to be
Main Results
] = (x 1 ∧ x 2 ).(x 2 ∧ x 1 ) (2) Lemma 2.2. Let (G, ., 0) be a BCK-algebra . then for any x, y ∈ G i) if x ≤ y then [x, y] = 0. ii) [x, 0] = [0, x] = [x, x] = 0.
Definition 2.4.
The following example shows that G is not an ideal. 
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